The canonical model of the soft X-ray background (0.1-1.0 keV) posits a Local Cavity (in the H I of the galactic disk) that is filled, at least in i keV part, by hot gas emitting mostly in the band. This region of X-ray emitting gas is known as the Local Hot Bubble (LHB We find that none of the existing single-component models satisfies all of the constraints placed upon the data by the angular variation of the absorption of the TAE.
X_,_attempt to determine the thermal structure of the TAE by combining the all-sky deabsorption method of Snowden et al. (1998) with six-band Spectral Energy Distribution (SED) fitting. Section 3 describes the assumptions, input data, and limitations of our method. We find that although the data require more than one thermal component to describe the TAE, the data are sufficient to characterize only two components, though a greater number may exist, and the temperature of these components may vary with position. Section 4 describes the results and finds the temperatures of the two thermal components. Section 5 summarizes our arguments and discusses the implications of a two-component TAE.
Analysis of Previous Results
Using the canonical model, several efforts have been made to deternfine the spectrum of the soft X-ray background. We divide these methods into two groups: spectral fitting of individual PSPC pointings, and all-sky deabsorption of broad-band images.
In both of these cases, the data were fit to the function
Io
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+ ]Ee-( N_ )a ( v, Nb,S) where Io is the observed X-ray flux. Ii. is the local (LHB) X-ray emission which may be absorbed by an intervening layer of column Nf, It) is the distant emission (TAE) and IE is the contribution due to the EPL. Both the distant and extragalactic components are absorbed by a column Nb.
The quantity a is the absorption cross-section. In the case of spectral fitting, _ is dependent only upon energy (u), but for broad-band deabsorption we use the effective cross-section for a given band which is dependent both upon the magnitude of the absorbing column (N), and upon the spectral shape of the background emission (S).
Spectral Fitting
Several groups (e.g., Chen et al. 1997 and Miyaji et al. 1998) (Snowden et al. , 1994b .
Much of the disagreement between different spectral fits has been attributed to inadequate noncosmic background removal (Miyaji et al. 1998) .
Inadequate spectral resolution is also a problem. There are only about five independent spectral resolution elements in the ROSAT PSPC energy band, and only three spanning the energies emitted by the thermal components. Thus. even 
where (See Herbstmeier et al. 1995 and Kerp et al. 1999 for preliminary studies of this problem.)
As can be seen in Snowden et al. (1998) , Figure   8 , (and again in our Figure 9 ) the distant emission appears to be strongly mottled, even away from the problematic high velocity clouds, and there is evidence of temperature variation. Surprisingly, none of the structure observed in the 3 keV band, which is 1 keV TAE is seen in the smooth (see Figure 4 in Snow'den et al. (1997) or our Figure 9 ). This difference led Snowden et al. (1998) 
Synthesis
In Snowden et al. (2000), a large (but by no means comprehensive) catalogue of 378 ROSAT 1 keV band shadows 6 was used to determine the 4 values of the foreground and background emission in the R1 and R2 bands for many very localized regions at high galactic latitude for both the north-3 keV ern and southern galactic hemispheres. The band emission was determined for the same regions by subtracting the absorbed EPL from the observed emission and deabsorbing the remainder. 1 keV It was found that although both the distant and _3keV band emission varied bv_ a factor of five, there was no clear correlation between the distant _ 3 keV emission i keV emission and the distant 4 (see the Figure 15 from Snowden et al. 2000) . The lack of correlation was used to support the argument made in Snowden et al. (1998) Within this region we also removed pixels contaminated by extended sources, Coma, Virgo, and A1367.
The Absorbing Column
We have taken as a tracer of the absorbing column the IRAS 100 #m maps of Schlegel et al. (1997) , as no other tracer of the absorbing column has either all-sky coverage, or angular resolution comparable to that of the RASS. As has been discussed in Arendt et al. (1998) Low velocity disk H I appears to be well traced by the 100 pm emission, but the 100 pm emissivity of the H I does appear to vary Since the absoption cross section, a cx E -s/3, 1 keV genregions fiflfilling the r requirements at a keV erally do imt fulfill the r requirements at or 1.5 keV (see Figure 7) . Separation at l keV is usually possible if Nn < 4 x 1020 cm -2, whereas 3 keV is generally only possible if separation at I keV sepa-NH >> 4 x 1020 cm -2. Thus, while ration into ID and IL is usually possible at high a keV separation is generally Galactic latitude, only possible at low latitude.
Count Rates:
The difficulty in separating ID from IL at 43-keV is exacerbated by the 3 keV count rates, which are typically one-tenth of the 1 keV (note the lower statistical sigcount rates at nificance of higher energy band pixels in Figure 6 ). To correct to the point source detection limit of the RASS, nearly an order of magnitude larger, we used the log N -log S relation of Hasinger et al. (1998) and have assumed a photon index for the point sources between the point source removal limits of Chen et al. (1997) and the RASS. We have assumed that those point sources can be characterized by the point sources detected by Chen et al. (1997) It has been suggested that the spectrum of the extragalactic background turns up below 1 keV.
However, that turn-up can not be too great; Snowden et al. (2000) show that the isotropic extra-1 keV cannot be more than galactic background at ,-_ 325 x 10 -6 counts s -1 arcmin -2. If the spectrum breaks at 1 keV, then F < 1.64; if it breaks at 0.75 keV, then F < 1.67. Thus, even if there is a turn-up in the extragalactic spectrum, the effect is small.
3.3.2.
3 keV Emission from the LHB Given all of the caveats placed on 43-keV local/distant separation in §3.2, any external constraint on the magnitude of the local 3 keV emission is useful.
Lines of sight useful for measuring the local component of the 43-keV emission must be chosen carefully.
The highest signal-tonoise measure of the local 43-keV emission remains that of Snowden et al. (1993) towards MBM 12, (a molecular cloud situated just inside the LHB) which yields 2a upper limits of 23 x 10 -6 counts s-1 arcmin-2 (3 keV) and 39 x 10 -6 counts s -1 1 keV arcmin -2 (1.5 keV). In this direction, the flux is 385 x 10 -6 counts s -1 arcmin -2.
If the temperature of the LHB is .-_ logTL = 6.10, then the R45/R12 ratio is 0.017, and the a keV count rate due to the LHB in the direction 4 of MBM 12 is 7.1 x 10 -6 counts s -1 arcmin -2, well below the upper limit and similar to the measured value of ---5 x 10 -6 counts s -1 arcmin -2. At high galactic latitudes, where the LHB flux is on the order of 400 -600 x 10 -6 counts s-_ arcmin-2, the 3 keV counts due to the LHB will be 8.75-13.25 x 4 10 -6 counts s -1 arcmin -2, which is a substantial fractionof the highgalacticlatitude¼keVflux, typically-,_ 35 x 10 -6 counts s -1 arcmin-:.
Thus, ignoring the LHB contribution at 43-keV in the manner of Pietz et al. (1998) is unwise.
The Iterative Algorithm
We use a bicyclic iterative scheme to solve for the distant component in each band and, simultaneously, fit two thermal components to the resulting SED. The process is described graphically in Figure  8 . 
Details of Local/Distant Separation
The process by which the distant emission is separated from tile local emission in bands R1 and R2 is similar to that used by Snowden et al. (1998 In their work, Snowden et al. (1998) found that the uncertainty in the distant component could be substantially reduced by taking the quantity
rather than the value produced by the fit. \Ve have followed this procedure, although, owing to slight differences in the fitting procedure, we find that the improvement is less significant.
Once the separation is accomplished for both the R1 and the R2 band images, the hardness ratio is determined for the distant component.
This leads to a new estimation of the log Ts for the distant emission, and the process is repeated until the assumed temperature and the temperature recovered from the hardness ratio agree to A log Ts < 0.005. Convergence typically occurs in three iterations. 
Details of the R4-R7 SED Fitting

Analysis of Current Results
The results of the local/distant separation and the SED fitting are shown in Figure 9 . The top images show the soft and hard components in the bands in which they dominate, and below that are their uncertainties (3a for the soft, la for the hard might produce a systematically high (or low) estimate of the distant component. We recalculated the R2/R1 ratio using only those 1762 pixels with "good" fits, defining "good" fits to be those for which the la lower limit was greater than zero.
The difference between this value of R2/R1 and that calculated from all of the pixels was insignificant.
The Hard Component
The temperature of the hard component was derived from fitting the R4-R7 SED. The uncertainty of the value was determined from the dispersion of the temperatures found from fitting the SED of each 1762 region. The histogram of the distribution of temperatures is shown in Figure 12 .
The mode of the temperature distribution was log Tn = 6.42 and the FWHM of the distribution was 6.30-6.56.
To within the uncertainties, the spatial distribution of the temperature of the hard component is uniform.
The gradient from bottom to top in 
4.I.3. Comparisons
Comparison o] the components: If the TAE were produced by a single component, then one would expect the R12 and R45 bands for the TAE to be correlated. The lack of correlation is shown in Figure 13 . It is likely that some portion of the hard thermal component is due to unresolved Galactic stars. Stellar X-ray emission is usually modeled by thermal plasmas with log T --*6.3 -6.5. A calculation of the X-ray flux due to stars, similar to that made by Guillout et al. (1996) , shows that no more than -_ 30% of the hard component flux can be due to unresolved stellar point sources.
At high galactic latitudes, in directions of nominal diffuse back-3 keV and 1.5 ground levels, only ,,_ 25% of the keV band flux which is not due to the LHB or the EPL can be due to unresolved stars.
Comparison of point source spectrum models:
As noted in §3.3.1, one must correct the RASS for point sources below the RASS removal limit but brighter than those discarded by Chen et al.
(1997) when measuring the spectrum of the EPL.
The spectrum of those sources is poorly under-1 keV and 3 keV bands.
The restood in the _ sults presented above use F = 2.54. for the point source correction.If a F = 1.46 spectrum were used instead, the changes to the derived temperatures is minimal; ]ogTt = 6.10, logTs = 6.08, and lOgTH = 6.39 for F = 1.46 vs. logTL = 6.10, logTs = 6.06, and logTH = 6.42 for F = 2.54.
Comparison of plasma models:
From Table 1 it will be remembered that the model temperature derived depended, to some degree, upon the plasma model used. To some extent, this disagreement is immaterial; no plasma model has been able to reproduce the line spectrum of the diffuse X-ray background (Sanders et al. 1998; Vallerga & Slavin 1998; Deiker et al. 1997) . Therefore, the model temperatures derived here may be nothing more than convenient markers on an artificial but universally accessible scale. However, these markers certainly allow comparison of some measure of the relative temperatures of the gas.
Using XSPEC (Arnaud 1996) to fit MeweKaastra-Leidahl models to unabsorbed Raymond & Smith models convolved with the ROSAT response, we find that log TMh'L "" 0.92 + 0.83 log Tns.
Thus, the equivalent MKL temperatures will be systematically lower than the Raymond & Smith values quoted here. Table 2 presents the budget for the diffuse soft X-ray background toward the north galactic pole (b > 85°, 45°< g < 270°, with the region around the Coma cluster excluded). The line marked "Remainder" is the total observed flux from which has been subtracted the contributions from the LHB, the EPL, and the point source correction necessary for point sources not excluded from the RASS, but too bright to have been included in the Chen et al.
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(1997) formulation of the EPL. Hard and soft thermal components with log TH = 6.42 and log Ts = 6.06 were fit to the remainder to determine their normalizations. The final line shows what portion of the remainder is due to unresolved stellar X-ra.v sources.
It should also be noted from the work of Snowden et al. (2000) that of the remainder no more than 80X10 -6 counts s -1 arcmin -2 in the 1 keV band can be truly extragalactic.
(That is.
* '
after the removal of the EPL, the minimum flux observed originating from beyond the galactic H I layer is 80x 10 -6 counts s -1 arcmin-2.) 4.1. aRASS data taken from b > 85°, 45°< g < 270°.
bMean absorbing column was 1.32 x 1020 cm -2.
CThe point source correction described in the text, §3.3.1 dThe best fit emmission measure was 7.3 x 10 -3 cm -6 pc.
eThe best fit emmission measure was 2.3 x 10 -3 cm -6 pc.
fUnresolved stellar X-ray sources which contribute to the hard thermal component. et al. (1996) used 6.6 x 10 is cm -2 (---5.9% absorption), Kerp (1994) and Pietz et al. (1998) of contamination, and one finds that the temperature is _ logT = 6.10 (R2/R1 = 1.057). The temperature of the LHB towards the galactic center does seem to be higher (Snowden et al. 1990b (Snowden et al. , 2000 , but the contamination by the galactic bulge "leaking" through the absorption does not allow a determination with this data set.
One might think to avoid most sources of contamination by sampling just off of the galactic Cox 1998 .) The 1 keV emission anti-correlation with the total neutral hydrogen column led to two main schools of thought. The first, the absorption model (Bowyer et al. 1968; Bunner et al. 1969; Davidsen et al. 1972) , was that the ubiquitous emission was extragalactic and absorbed, though it was found that the absorption cross-sections could not produce the observed dynamic ranges (McCammon et al. 1976; Long et al. 1976; Burrows et al. 1984) or band ratios (Bloch et al. 1986; Burrows 1989; Juda et al. 1991 38°-40°) were the first glimpse of a hot galactic halo, it was not the long-theorized galactic corona 1 keV TAE was too patch), (Spitzer 1956 ); the (Burrows & Mendenhall 1991; Snowden et al. 1 keV 1991 Snowden et al. 1 keV , 1994a .
It was suggested that the and 3 keV TAE were due to different components (Burrows & Mendenhall 1991) counts s -1 arcmm -or _--3.3x 10 -8 ergs cm -2 s -1 sr -1 over the 0.1-2.0 keV range; for the hard component,-_ 155 counts s -1 arcmin -2 or _ 1.2x 10 -s ergs cm -2 s -1 sr -1 over the 0.1-2.0 keV range.
Even away from Loop I (t = 330°+ 60°) and the Draco enhancement (2 ._ 90°), the soft component is quite mottled, though the azimuthally averaged distribution is quite constant. The hard component, away from Loop I, is smooth (see Figure 9 ). The missing piece in halo studies is often the distance to the emission, and this study is no ex-1 keV terception.
Several studies have set the 1 keV shadowing clouds in minus a quo. The Draco have distances z > 180 pc (Lilienthal et al. 1991) . Benjamin et al. (1996) (1.5 < z < 4.4 kpc) was equivocal (Herbstmeier et al. 1995) . A trivial upper limit is set by the shadowing of the extragalactic background by several galaxies (Barber & Warwick 1994; Snowden & Pietsch 1995; Barber et al. 1996; Cui et al. 1996) . 3 keV emission Distance determinations for the by shadowing are even more difficult as high and intermediate velocityclouds donot have sufficient column densityto produce a measurable shadow.
External
Galaxies:
Observations of external galaxies provide further clews to the distribution i keV flux due to the TAE of tile TAE. The (both components) is _ 750 counts s -1 arcmin-2, 3 keV flux is -_ 40 counts s -1 arcmin -2. while the Thus, despite the absorption by our own galaxy, the closer external galaxies should have detectable halos.
The X-ray halos of face-on galaxies are contaminated by tile point sources in tile disk, but this contamination has diminished as resolution has improved. The best stud)" to date is that of the Edge-on spiral galaxies for which extra-planar X-ray emission has been detected are often strong star-burst galaxies. Three non-starburst edge-on spiral galaxies have ROSAT-detected X-ray halos: NGC 891, NGC 4631, and NGC 4565. Of these, NGC 4565 has the lowest stellar formation rate (SFR, as measured by LFIR/D25) and has no detected extended diffuse ionized gas (DIG).
\ 'ogler et al. (1996) detected some extraplanar diffuse X-ray emission, but were unable to determine a scale-height, and could only say that the temperature was consistent with a few times 106 K gas. NGC 4631, which has a higher SFR, is a disturbed galaxy that may be interacting (Weliachew et al. 1978; Rand et al. 1992; Rand & Stone 1996; Donahue et al. 1995) . It has a strong nuclear star formation, and nuclear Ha filaments, which may 3 keV 1 keV emission region. The be related to a emission has a HWHM z-extent of almost 3 kpc, a radial extent of about 3 kpc (0.25 D:_/2), and a temperature log Tns = 6.48 (Wang et al. 1995) or
IOgTMh'L = 6.31 (Dahlem et al. 1998) . NGC 891, which has an even higher SFR, has a more unia keV emission formly extended X-ray halo; the has a HWHM z-extent of 2.1 kpc, a radial scale length of 4.1 kpc (0.3 D2_/2), and a temperature of log T = 6.54 (Bregman & Houk 1997) .
The only extragalactic detection (in an edge-on spiral) of a component that might be similar to the soft component of the TAE is that by Wang et al. (1995) in NGC 4631, where they detect a component with logT < 5.78. Dahlem et al. (1998) also detect a component with log T = 5.76, but Read et al. (1997) Pietz et al. (1998) , but implies a much more disk-like distribution than the model of Wang (1997) .
The ia keV emission in the Milky. Wav_ is quite symmetric, the mean flux in the south being very similar to that of the north, the emission is quite symmetric in NGC 891, and the asymmetry of NGC 4631 is thought to be an inclination effect (Wang et al. 1995) . With a disk-likedistribution,
